| INTRODUCTION
Tuberculosis (TB) is one of the deadliest infectious diseases worldwide and a leading public health problem. 1 It is caused by the bacillus Mycobacterium tuberculosis (MTB) and is transmitted among people through air. 2 TB morbidity and mortality rates have been steadily decreasing in developed countries within the 20th century due to improved public health practices, the widespread use of the Mycobacterium bovis Bacillus Calmette-Guérin vaccine, and the development of antibiotics in the 1950s. 3, 4 However, in the mid-1980s, the worldwide number of new TB cases started showing a steady increase as a result of homelessness and poverty; moreover, the trend for declining mortality rates has ended. 5 Currently, morbidity and mortality rates associated with TB infection are high in developing countries and the urban areas of developed countries. 6 Traditionally, acid-fast bacilli (AFB) smear microscopy has been the method for diagnosing TB due to its speed, simplicity, and low cost. 7 However, the process for the detection and validation of TB is challenging and slow, partly due to the complex immunologic and pathologic interactions that occur during MTB infection and the spectrum of the disease's clinical manifestations. 4 Prevention measures can be established if trend in TB prevalence is known in advance.
Thus, the aim of this study was to assess trend in TB incidence and its clinical trends by collecting and analyzing data on specimens that were sent to the Dankook University Hospital Laboratory in Cheonan, Korea, from September 2005 to June 2016.
| MATERIALS AND METHODS

| Study design and testing methods
We conducted a retrospective study on clinical specimens de- Sodium hydroxide (NaOH) and N-acetyl-L-cysteine (NALC) were used to pretreat the specimens to liquefy, decontaminate, and concentrate specimens for detection of mycobacteria. The specimen and NaOH (or NALC) were mixed at equal volumes using a vortex mixer and left at room temperature (25°C) for 15 minutes to remove any potential contaminants.
| Mycobacterium tuberculosis detection
The Ziehl-Neelsen and fluorescent methods were used for AFB staining. The slide was heated with an electric staining device or over a
Bunsen burner until steam formed. Adequate amounts of carbolfuchsin were then added.
For solid cultures, 3% Ogawa medium (Eiken, Tokyo, Japan) was used. The inoculated medium was incubated in the dark at 35-37°C.
Subsequently, examinations were conducted once per week, and the samples were cultured for up to 8 weeks to confirm negativity. 
| Statistical analysis
Statistical analyses were performed using the OriginPro 2016 (64-bit) Cochran-Armitage test for trend was used to evaluate the association between MTB isolated from the AFB culture specimens and the year in which the specimen was tested.
| Ethics
This study did not require ethical approval because it is a retrospective analysis of the results of examinations for routine medical care. The study was conducted in conformance with the Declaration of Helsinki.
| RESULTS
We conducted 50 639, 29 993, 54 877, and 10 641 AFB staining, liquid culture, solid culture, and PCR tests, respectively (total: 146 150 tests). Positive test results were observed in 6.2% (n = 3148), 8.0%
(n = 2398), 8.6% (n = 4731), and 9.9% (n = 1052) of AFB staining, liquid culture, solid culture, and PCR tests, respectively; the mean positivity rate was 7.8% (Table 1) . Figure 1 ).
The majority of patients presented for TB investigation in March
(n = 1483), followed by April (n = 1465) and May (n = 1426). The numbers of patients testing positive for TB were highest in May (n = 115.3), December (n = 114.8), and March (n = 108.9). The highest TB positivity rate was observed in December (9.1%), followed by August (8.5%)
and November (8.3%; Table 2 ). AFB, acid-fast bacilli; PCR, polymerase chain reaction.
T A B L E 1 Tuberculosis test results by testing method
The highest numbers of TB tests using AFB staining (n = 5037), liquid culture (n = 5381), and solid culture (n = 5380) were conducted in 2015, whereas the largest number of tests using PCR 
| DISCUSSION
We conducted a retrospective analysis of clinical specimens for TB incidence by age, month, and year, using several testing methods and Africa (28%) and lower incidences in the Eastern Mediterranean region (8%), Europe (3%), and the United States (3%). 9 According to a 2009 report by the Korea Center for Disease Control and Prevention (KCDCP), the incidence of TB in Korea was 86 cases per 100 000 people screened; this is 2 times higher than that of Japan, the country with the lowest incidence of TB among all the Organization for Economic Cooperation and Development countries. 8 In this study, the TB incidence in 2010 was 66.1 tests per 100 000 people.
In our study, the average TB positivity rate was highest for samples that were tested by PCR (9.9%), followed by solid (8.6%), and liquid culture (8.0%); AFB staining showed the lowest positivity rate (6.2%).
These results are consistent with a TB positivity rate of 5%-15% reported by Slater et al in 2012 10 and similar to the overall TB positivity rate of 5.2% reported by Bae et al in 2008. 11 Although molecular biological testing cannot completely replace the existing smear and culture methods for TB investigation due to its high cost, it can be useful as a supplementary method owing to its high specificity, rapidity of results, and higher sensitivity compared to the AFB smear test.
F I G U R E 1 Tuberculosis positivity rates by age group and method
T A B L E 2 Number of patients testing positive for tuberculosis by month and testing method
Month Total (P/T) AFB staining (P/T) Liquid culture (P/T) Solid culture (P/T) PCR (P/T)
12
In 2015, the WHO reported that the TB infection rate in a region increases proportionally with the increasing age of the population 8 ;
this correlation between infection rate and age has been also been reported in Hong Kong. 13 In the analysis by age conducted in this study, those aged 70-79 years had the highest number of tests requested and showed the highest proportions of patients who tested positive for TB. This finding is consistent with the 2015 Annual
Report on the Notified Tuberculosis Patients in Korea, published by the KCDCP. 14 However, among individuals for whom TB testing was requested, the TB positivity rate was higher among those aged 30- Data on seasonal MTB infection rates in Hong Kong revealed that rates were highest in August (summer) and lowest in February (winter). 13 Other studies reported that the TB incidence was highest in March. [16] [17] [18] [19] [20] In this study, the trends by month showed that the largest numbers of tests were requested in spring, followed by winter; these findings are consistent with the results of other studies. T A B L E 3 Patients testing positive for tuberculosis by year and testing method F I G U R E 2 Mean tuberculosis positivity rates by year and testing method in contrast, they were earlier than the peak months reported in other countries such as India, Japan, Spain, and the United Kingdom. [25] [26] [27] [28] Meanwhile, other studies have indicated a high prevalence of TB from late spring to early summer (April to June), 27, 28 in mid-summer (June to August), [26] [27] [28] [29] in the fall (September to November), 22 and from late fall to winter (October to December). 20, 21, 27, 28 To study this varying seasonal and regional prevalence of TB, Li et al 18 analyzed TB occurrence in 7.8 million people and reported that high TB incidence when temperatures close zero. Due to regional differences in temperature, the peak seasons for TB prevalence differ by region.
Therefore, additional studies investigating TB occurrence and climate are needed to identify the seasonal trends of TB prevalence in Korea. and an average decrease in 5% per year. 15 These results are similar to data published by the KCDCP. Nonetheless, it is necessary to focus the trends in TB incidence because the prevalence of TB in Korea is considerably higher than that in other developed countries, and as the number of TB patients has exhibited an irregular.
This study has several limitations. The isolates were collected from only one TB referral hospital in Cheonan, Korea. Therefore, welldesigned studies with a wide coverage of different regions in Korea should be conducted in the future. Furthermore, due to the retrospective nature of the study, additional tests could not be performed.
Multicenter studies with larger sample sizes are needed to confirm our findings. The strengths of this study include the long study period of 12 years and the presentation of recent data.
In conclusion, our study and other published reports suggest that TB incidence is declining not only in Korea but also globally. However, the incidence of TB in younger individuals is high; this might cause a future increase in TB incidence overall. Therefore, rapid diagnosis, treatment, and management of TB are imperative to curb ongoing TB, particularly in younger individuals.
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